Background: Individuals with only a subjective experience of cancer may conceal severe psychological distress and act like patients with verified disease. The purpose of the study was to establish whether some typical psychosocial factors may be linked to subjects with registered cancer (confirmed) and also to those with self-reported cancer lacking accompanying registered data (non-confirmed). Methods: The material comprised 25 898 working-aged individuals (response rate 40.0%) in 1998. Of these 19 629 also responded at the follow-up in 2003 (response rate 75.8%). The analyses focused on respondents with cancer diagnosis in 2002 or earlier according to data of the Finnish Cancer Registry and self-report of cancer in 2003 (confirmed) (N=330) and on respondents with self-reported cancer only but lacking registered diagnosis (non-confirmed) (N=140). Those who neither reported cancer nor had a diagnosis were included as a control group (N= 18 299). Results: Respondents with confirmed cancer belonged more often to the oldest age-group than those with non-confirmed cancer. Respondents with non-confirmed cancer were more often obese, depressed and reported less social support compared to subjects with confirmed cancer. Compared to controls they had a statistically significantly increased risk of depression, lower optimism, lower life satisfaction, more childhood adversities, more negative life events and less social support. Conclusions: Individuals with only a subjective experience of cancer reported more psychosocial strain than those with accompanying registered cancer. Self-report of a severe disease like cancer without corresponding clinical findings might reflect heavy psychological distress which should be taken into consideration in clinical work.
Background
There are about 200 000 people in Finland, about 4% of the population, who have or have had cancer [1] . The yearly incidence of cancer in 2008 was for males 283.6 per 100 000 person-years and for females 249.9 per 100 000 person-years. The most common cancer in the industrialized countries is prostate cancer in males (4 200 new cancer cases in Finland in 2008) and breast cancer in females (4 300 new cancer cases in Finland in 2008).
The development of cancer is a long-term gradual process taking years or even decades. Cancer is a multiform disease state with very different clinical manifestation. An increasing proportion of cancer patients recover.
The common conception, nonetheless, is that cancer is a very serious possibly life threatening condition turning it to a subjectively stressful experience.
Thus, individuals with only a subjective experience of cancer may conceal severe psychological distress, potentially based on misunderstanding of the judgements given by the doctor or another representative of the health care system. These individuals may act as patients with verified disease. The purpose of the study was to establish whether some typical psychosocial factors may be linked to subjects with registered (confirmed) cancer and also to those with self-reported cancer lacking accompanying register data (non-confirmed).
Methods
The Health and Social Support Study (HeSSup) is a prospective follow-up study focussing on psychosocial determinants of health of the Finnish working-age population. The subjects belonged to a random sample drawn from the Finnish Population Register [2] , stratified into four age-groups: 20-24, 30-34, 40-44 and 50-54 at baseline. In 1998 a completed postal questionnaire was returned by 25 898 participants (response rate 40.0%). Of these 19 629 also responded at the follow-up in 2003 (response rate 75.8%). Analysis of non-responders showed a good compatibility of the HeSSup sample with the Finnish population [3, 4] . The concurrent joint Ethics Committee of the University of Turku and the Turku University Central Hospital considered approval not necessary for a normal cohort study, but all participants were requested to sign a consent form containing information about the study and to grant permission to allow subsequent studies with the same data set and possibility to link with national health registries.
The Finnish Cancer Registry maintains a nationwide database on all cancer cases in Finland from 1953 onwards [5] . It is also an internationally active institute for statistical and epidemiological cancer research. There were 1 037 subjects in the HeSSup sample with a cancer diagnosis between the years 1955 and 2006 when the survey data was linked with data of the Cancer Registry. Of them 263 (basalioma, polycythemia vera, myelofibrosis etc.) were excluded as in the basic statistics of the Cancer Registry [6] . Thus 774 subjects having malignant cancers were included in the study. To be able to use the information within the HeSSup sample, only participants having a tumour diagnosed in 2002 or earlier were included in the analysis (N=396). This limitation was imposed so that recently diagnosed cancer would not influence the data collected with the 2003 questionnaire.
In the HeSSup study the participants were asked whether or not a doctor had told them that they have or have had a malignant tumour (cancer). The analyses focused on respondents who had registered cancer and also self-reported it in the follow-up survey in 2003 (N=330), termed "confirmed cancer", and on those who self-reported cancer only but lacked an accompanying registry diagnosis ever (N=140), termed "non-confirmed cancer" here ( Figure 1 ). Those who neither reported a cancer nor had a diagnosis were included as controls (N= 18 299) .
This study has a cross-sectional design. The analyses compared demographic, life-style and psychosocial factors asked in 2003 between respondents having confirmed cancer and non-confirmed cancer, and controls. Respondents were categorized according to gender and four age-groups: 25-29, 35-39, 45-49 and 55-59 in 2003. Education, as a proxy for socioeconomic status, was ascertained by a self-report on the matriculation examination (≥12 year education). Marital status was classified into two groups: married or cohabiting and single, widow or divorced. Living was graded as alone or together with one or more persons. Obesity was measured by the body mass index (BMI <30 or ≥30 kg/m 2 ). Participants were asked whether or not they had ever smoked and current smoking was categorized as <5 or ≥5 cigarettes per day. Alcohol consumption was calculated as grams of alcohol per week. Weekly consumption of pure alcohol under 22 g was categorized as none or minimal, more than 22g but less than 175g in women and under 263g in men as moderate and more as heavy. Exercise activity was categorized as little (MET <2) or much (MET ≥2) according to daily exercise [7] .
The general sense of stressfulness was measured by the Reeder Stress Inventory [8] . This comprises the following four statements: "In general I am usually tense or nervous", "There is a great amount of nervous strain connected with my daily activities", "At the end of the day I am completely exhausted mentally and physically" and "My daily activities are extremely trying and stressful." Participants indicate the extent to which each statement applies to them using a 5-point Likert scale. The score was calculated as the overall sum of the four items (range [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . The sum was classified into three: little (≥17), moderate (12) (13) (14) (15) (16) (17) or great (≤12). Symptoms of depression were assessed by the widely used 21-item Beck Depression Inventory [9] . A sum score over the cut-off value of 19 was taken to indicate (moderate or severe) depressiveness.
Hostility was assessed by a three-item expressed hostility scale [10] . This included respondents' self-ratings of irritability, ease of anger-arousal, and argumentativeness, which were rated on a 5-point Likert scale. The hostility scale was built up by the sum score on these three items (total range 3-15) and categorized into three classes (0-5, 6-12 or 13-15).
The level of optimism was measured by the Life Orientation Test-Revised (LOT-R) [11] . This is a 6-item scale covering generalized future expectations; three items are worded positively and three negatively, and the items are presented as a 5-point Likert scale. The LOT-R scale was reconstructed by summing (total 6-30) and categorized into three classes (<20, 20-24 or >24).
Life satisfaction was determined by the responses to four questions dealing with interest in life, happiness, general ease of living and loneliness [12] Subjects were asked to recall their childhood adversities in terms of six questions: "Did your parents divorce?", "Did your family have long-lasting economic difficulties?", "Did serious conflicts arise in your family?", "Were you often afraid of some member of your family?", "Was someone in the family seriously or chronically ill?" and "Did someone in the family have problems with alcohol?" [13] . Alternative answers were Yes, No or I do not know. Only the first two options were included in the statistical analyses. The number of childhood adversities per individual was calculated (0, 1 or 2-6).
Respondents were also requested to recall life events. Adverse events were asked via a 21-item question sequence considering e.g. death or illness of close person, divorce, loss of job, accidents and violence [14, 15] . The sum was classified into two groups: few (0-2) or many (>2). Likewise positive events were ascertained from answers to the question "Has some remarkable positive experience or event happened to you?" The eight response options were: in family life, in working life, in human relationships, in spiritual life, in economic situation, in living, in hobbies and in love. The sum was classified into two groups: few (0-2) or many (>2).
Social support was estimated by the Brief Social Support Questionnaire [16] . It comprises six questions: "Whom can you really trust when you want to forget your sorrow when feeling stressed?", "Whose help can you really count on when needing relaxation under pressure?", "Who really accepts you with all your strengths and weaknesses?", Who really cares about you whatever happens?", "Who can you really trust to get you to feel better when upset?" and "Whom can you count on to comfort you when you are screwed up?". Each of the questions gave zero to six sources of support to select from. The sum score (0-36) was classified: 0-5, 6-11, 12-17 or ≥18. Low social support was indicated by the lowest class. The type of social support was based on the mean of options: "I get more support than I give", "I give more support than I get" or "I get as much support as I give" to questions considering the three most important adults in question.
The statistical significance of differences between respondents having confirmed and non-confirmed cancer was tested by χ2 test. Odds ratios (OR) with 95% confidence interval (CI) for cancer in the multivariate logistic regression analysis were calculated in both groups for demographic, life-style and psychosocial factors with adjustment for age and sex. The analyses were made using SPSS for Windows, release 13.
Results
The majority of the study population were women, while age was evenly distributed (Table 1) . A minority among the respondents had a higher educational level. Most were married or cohabiting and lived with one or more persons. Their life-style was on average healthy: BMI equal to 30 or over marking obesity was noted in one respondent out of four, regular smoking was reported by one in five, heavy alcohol drinking by one in twenty and little exercise by one in four. Moderate or severe depression came up in 4.3% of reports. The feelings of stress, hostility, optimism and satisfaction with life were mostly expressed as moderate. Over half of the respondents graded their social support in the first or second category, indicating minor support. The prevailing type of social support was "getting more than giving". No childhood adversities had been experienced by 39%; on the other hand nearly the same proportion had experienced many. Of all respondents 78% reported only few negative events. Many positive events were reported by 88%.
There were no statistically significant differences in gender between respondents having confirmed and nonconfirmed cancer but those with confirmed cancer belonged more often to the oldest age-group analyzed (p<0.001) ( Table 2 ). The sociodemographic indicators education, marital status and number of people living in the same household showed no differences. The subjects with non-confirmed cancer were more often obese (p=0.003) than those with confirmed cancer. Life-style factors such as smoking, alcohol consumption and exercise activity were equally reported. Depression was more common among subjects having non-confirmed cancer than among those with confirmed cancer (p=0.044). This group also reported less social support (p<0.001) but its type showed no difference. Likewise reporting of other examined psychosocial factors, including number of life events, did not differ.
In the multivariate regression analyses with adjustment for age and sex, single, widowed or divorced respondents and also respondents living alone had more confirmed cancer than controls (Table 3) . Subjects whose educational level was lower had increased likelihood to have non-confirmed cancer. Single, widowed or divorced respondents also had more non-conformed cancer whereas those who lived alone had not. Obesity seemed to increase the risk for reporting non-confirmed cancer twofold. Regular and heavier smoking likewise increased this risk. Neither alcohol use nor exercise activity had effects on the likelihood of confirmed or non-confirmed cancer. Confirmed cancer was seen only in the context of low life satisfaction and many negative life events in the background (Table 4 ). In the case of non-confirmed cancer, however, a statistically significantly increased risk was seen in the context of most psychosocial factors analyzed. The likelihood in cases of depression was 2.75 (95% CI 1.62−4.66), in cases with low optimism 2.02 (95% CI 1.26−3.24) and with low life satisfaction 1.80 (95% CI 1.20−2.96) compared to controls. Reported childhood adversities were associated with non-confirmed cancer; both in the case of one or 2-6 adversities. Adverse life events showed an association with report of 
Discussion
According to our findings psychosocial strain appeared to accumulate among subjects who had only subjective, i.e. non-confirmed cancer. They had an increased risk of depression, lower optimism, lower life satisfaction, more childhood adversities, more negative life events and less social support as compared to individuals with by means of registry data confirmed cancer. Thus, the results gave support for the pre-assumption that individuals with a subjective experience of cancer that has not been a provisional diagnosis nor has been based on missing or invalid registry data may conceal severe psychological distress. That kind of situation might partially be based on misunderstanding of the message given by a health care professional. They also had more often a lower educational level, were single, widowed or divorced, and were obese and regular heavier smokers.
Strengths
The HeSSup sample may be regarded as sufficiently large and the response rate to the follow-up as high (75.8%). According to the kappa coefficient the consistency of responses on childhood adversities between the years 1998 and 2003 was good [17, 18] . The consistency of some other psychosocial variables asked may be comparably stable, whereas some other self-reports may be more prone to reactivity. The measured variables can be considered valid, since they are widely used in well organized and referred studies [8] [9] [10] [11] [12] [13] [14] [15] [16] . The cancer diagnoses in our material can be considered reliable and extensive. The data quality and quality control of the Finnish Cancer Registry is valid [19] , and it is highly confident that all diagnosed cancer cases were registered and those who only self-reported cancer did not have a verified diagnosis. The agreement between questionnaire data and medical records has proved to be good in chronic diseases with clear diagnostic criteria, while for diseases with no established diagnostic criteria it seemed poor [20] . When only definite diagnoses were included, questionnaire responses indicated a higher prevalence.
Limitations
Misinterpretations of cancer diagnoses may have originated from doctors' wording when questioning or excluding something during the examination, e.g. nevus extraction, prostate sample or Pap test. A provisional diagnosis is not subsequently confirmed upon more extensive work-up, after the patient was told that cancer was present. To reduce false interpretations, cancer types like basalioma, polycythemia vera and myelofibrosis were excluded, as they are in the basic statistics of the Cancer Registry. These cancers are usually only monitored, not actively treated. The word cancer may even today sound frightening. Hunziker and associates concluded that one in three "asymptomatic" patients had one or more hidden reasons for requesting a checkup [21] . One concern for a consultation might be a fear of cancer. The analyses were adjusted for age and sex, but one further notable variable for adjustment might have been depression. The diagnosis of cancer was associated with depression, but the extent has varied in previous studies [22] [23] [24] . In our study depression was associated with reporting non-confirmed cancer, not with confirmed disease. Romanov and associates found that somatic disease, stressful life events and lack of social support each independently increased the risk of depressiveness [15] . Strömberg and associates found that perceived physical health, stress, family relations and work situation are relevant indicators in detection of patients at risk of depression in primary care settings [25] . One limitation in our study was the cross-sectional assessment of these and other psychosocial variables in the questionnaire.
To avoid the impact of recently diagnosed cancer on responses to the questionnaire in 2003, only cancers diagnosed in 2002 or earlier were included. No causal relationship between the psychosocial variables and the cancer diagnosis can be assumed. Here we could not know when e.g. negative life events have occurred, or whether the diagnosis changed life satisfaction or the feeling of social support. Factors such as time since diagnosis and treatment, type of treatment or possible cancer recurrence were not included in the analyses. This notwithstanding, Parker and colleagues found that disease characteristics appeared to have less impact on patients' quality of life than did demographic variables or social support [23] . Hamer and associates showed that the presence of participants with a cancer history in community-based cohorts may lead to overestimation of the association between psychosocial distress and subsequent cancer mortality [26] .
Comparison to other studies
Psychosocial factors may contribute to cancer via highrisk life style factors. No such notable effect was seen either in our study or in the work of Chida and associates [27] . An increased likelihood of a confirmed cancer diagnosis was seen only in the context of low life satisfaction and a great number of negative life events in the background.
Socioeconomic status was measured in terms of education, which was lower among respondents who had non-confirmed cancer. Pukkala and Weiderpass found cancers of the cervix uteri and vagina to be associated with lower social class, whereas breast cancers were most common in higher social classes [28] . Living without a close relationship increased the risk of confirmed cancer here. Partner support was associated with high optimism and less despair in cancer patients [29] . Mortality has been estimated to be lowest at about 22-25 kg/m 2 BMI and each 5 kg/m 2 higher BMI has been associated with 10% higher mortality due to malignancies [30] . In our study obesity was associated only with reporting non-confirmed cancer. Smoking as a known risk factor for many types of cancer also replicated this finding, but not for confirmed disease. This was not surprising, since after confronting a disease people might be more prone to change their habits. In a recently published survey covering life-style behaviours among cancer survivors, males did not differ from controls and females were only more physically inactive [31] .
Traeger and associates found that prostate cancer patients who experienced more daily stress may have poorer resources to cope with ongoing disease concerns [32] . In our study no difference in reported stress was seen between both groups of cancer patients and controls. The better psychosocial adaptation in women with breast cancer under treatment may affect biological parameters and may contribute to their health status [33] . Baider and associates found that cancer patients and also partners experiencing high psychosocial distress reported lower levels of perceived family support [34] . Our results are in accordance with this. Quality of life among cancer patients was shown to correlate with psychosocial variables, whereas no clear causation was seen in the work of Shapiro and associates [35] . Lebel and associates concluded that earlier stress-related problems during diagnosis and treatment predicted long-term stress-related problems among breast cancer patients [36] .
Somatoform disorders like hypochondria may also explain the subjective experience of cancer. Haftgoli and associates examined the association with psychosocial stressors and depression, anxiety and somatoform disorders in primary care patients consulting GP for a physical complaint [37] . Stressors appeared to have less impact on levels of somatoform disorders than on depression or anxiety.
Conclusions
Individuals with only a subjective experience of cancer reported more psychosocial strain than those with accompanying registered cancer. People with experience of having cancer but no verified diagnosis may act like cancer patients. Their need for health care services might increase. Doctors should not undertake groundless examinations or make even hazardous, harmful or injurious decisions. Instead such patients should be given support and their possible depressiveness should be treated. Self-report of a severe disease like cancer without corresponding clinical findings might reflect heavy psychological distress which should be taken into consideration in clinical work.
